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There has been growing interest in the role of pet ownership, particularly dog ownership,
in managing noncommunicable diseases. The built environment can act as a facilitator
or barrier to owning a dog or dog walking. Nevertheless, limited studies conducted in
different geographical contexts have examined how the built environment can influence
dog ownership and dog walking. In this interdisciplinary article, using Japan as a case
study, we identify key design challenges to owning and walking dogs in dense urban
areas as a means of promoting health and wellbeing.
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INTRODUCTION

The prevalence of noncommunicable diseases, such as cancer, diabetes, mental illness, and
cardiovascular diseases, is among the top global health concerns, responsible for 71% of deaths
globally (1). More than half of these deaths occur in Asia, a place with an estimated population
of 4.7 billion (59.8% of the total world population) (2, 3). For instance, in the Western Pacific
region, such as Japan, China, Australia, Republic of Korea, and the Philippines, noncommunicable
diseases are the leading causes of death and disability, accounting for 80% of all deaths (4).
Hence, public health initiatives and organizations have focused on monitoring modifiable risk
factors, such as physical inactivity, unhealthy diet, alcohol consumption, and smoking, to prevent
noncommunicable diseases.

There has been growing interest in the role of pet ownership, particularly dog ownership,
in preventing noncommunicable diseases (5-10). Findings from a systematic review and meta-
analysis showed that compared with nonowners, dog owners had a 31% risk reduction for
cardiovascular mortality (5). Several studies have demonstrated the positive effects of dog
ownership on lowering noncommunicable disease risk factors, such as physical inactivity (11-13),
hypertension (14), and mental illness (15). For instance, a study conducted in the UK found
that dog owners were four times more likely to meet the physical activity guideline (moderate to
vigorous intensity physical activity >150 min per week) than nonowners (11). Another recent study
conducted in Japan found that dog ownership was negatively associated with objectively assessed
sedentary time, an independent health risk, in adults (12).
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Despite the health benefits, owning and caring for dogs can be
challenging, especially for those residing in urban areas. While
most of the health benefits of dog ownership are derived from
dog walking, not all owners walk their dogs (16-19). A study
in the USA observed that 30% of dog owners had not walked
their dogs in the past week (18). Another study undertaken in
Japan found that 44% of dog owners did not report walking
their dogs (16). Socioecological models of health suggest that
multiple factors, such as personal, social, and built environment
factors, can influence people’s decisions to engage in healthy
behavior (20). These models can also be adapted in relation to
dog ownership and dog walking (21, 22). There has been a recent
emphasis on the built environment’s role in dog ownership and
dog walking (8). The built environment can be described as “the
human-made space in which people live, work, and recreate on a
day-to-day basis” (23). Several aspects of the built environment
are identified as correlates of dog ownership and dog walking
(17, 24-26). For instance, access to dog-supportive parks was
associated with dog walking in a sample of adults in Australia
(24). In a Canadian sample, dog walking was associated with
connected street networks and nearby off-leash greenspaces (25).

Nevertheless, limited studies conducted in different
geographical contexts have examined how the built environment
can influence dog ownership and dog walking. Most of the
existing evidence comes from sprawled lower density areas
in Western countries, such as Australia (24, 27, 28), Canada
(17, 25), the UK (29), and the USA (26). Notably, little empirical
evidence on dog-built environment relations exists in the context
of dense urban areas in Asia (30, 31). There has been a dramatic
rise in urbanization globally, and it is estimated that two-thirds
of the world population will reside in urban areas by 2050 (32).
Asia has one of the highest urbanization rates and hosts most of
the world’s high-density megacities (with a minimum population
of 10 million) (33). High-density cities are also not necessarily
a feature of Asia alone, as they exist in Europe (i.e., London)
and the USA (i.e., New York City). Investigating how living in
these dense urban areas affects dog ownership and dog walking
can provide lessons for other highly populated regions where
urbanization and densification are increasing.

Following the trend on dog-built environment relations,
in this interdisciplinary article, we have identified key design
challenges that impact owning and walking dogs as a means of
health and wellbeing promotion in dense urban areas using Japan
as a case study.

DOG OWNERSHIP AND DOG WALKING IN
JAPANESE CITIES

Dogs have lived with people since ancient times as domestic
animals. In Japan, dogs were noted in ancient history books,
such as Nihon Shoki, the oldest extant official history book in
Japan, which was completed around 720 AD. In Japan, a law on
rabies prevention was enacted in 1950, requiring all dogs to be
registered with local authorities and vaccinated against rabies.
Except for some occupational dogs (e.g., police dogs), all dogs
must be registered by their owners.

According to Japan’s Ministry of Health, Labor, and Welfare,
the number of registered dogs nationwide in 2020 was 6,090,244
(4,828 per 100,000 population) (34). This figure is lower for
urban areas. In the top two most densely populated prefectures
in Japan, Tokyo and Osaka, the numbers of registered dogs are
510,511 (3,634 per 100,000 population) and 383,030 (4,334 per
100,000 population), respectively. These figures are slightly lower
in the prefectural capitals (principal cities): 3,322 per 100,000
population in the 23 wards of Tokyo and 3,312 per 100,000
population in Osaka City.

Japan is currently a super-aged society with one of the world’s
lowest fertility rates (35). In this context, dogs are viewed as
important for supporting health and wellbeing. For example, a
2010 national survey on pets reported that owning a pet (the
highest number of respondents said they had a dog) provided
mental benefits, such as offering enrichment and comfort in life,
supporting a more peaceful home, improving children’s minds,
and being fun to raise (36). According to the Japan Pet Food
Association, 11.7% of people aged in their 60’s and 9.2% of people
in their 70’s owned a dog in 2021 (37). As the aging population
increases, dog ownership may provide a valuable opportunity to
enhance the quality of life, especially among the elderly in Japan.
Consistent with the rapid decline in Japan’s population, urban
shrinkage will continue. The vacant lands and houses resulting
from this shrinkage can provide an opportunity to (re)design
dog-friendly environments.

Several studies have investigated the effects of dog acquisition
on transmitting infections such as Giardia cysts, Strongyloides,
and Echinococcus in Japan (38-40). For example, a study
that obtained data from many regions in Japan found Giardia
cysts in 10.9% of dogs (out of 2218 dogs). However, they
concluded that the chance of human infection from dogs was
low (38). Another study conducted in the Amami Islands, Japan,
examined the cross-infection of Strongyloides between residents
(n = 660) and their dogs (n = 55). They found that 10%
of dogs had Strongyloides infection. However, no evidence of
cross-infection between humans and dogs was found in their
sample (39). Although evidence from other countries has also
suggested that animal-to-human transmission of these infections
may be uncommon (22, 41), proper dog pet management for
zoonotic disease prevention is necessary, especially in highly
populated areas.

THE DESIGN CHALLENGES FOR DOG
OWNERSHIP AND DOG WALKING IN
JAPAN’S URBAN AREAS

Buildings

As the primary setting of daily life, buildings may act as
facilitators or barriers to dog owners and dog walking (8, 22).
Notably, the size of housing units is a key design element
that could impact residents’ behaviors and wellbeing (42, 43).
According to Japan’s 2018 Housing and Land Survey, the average
size of a housing unit (excluding yards) in Japan was 92.06
square meters (44). This figure is smaller in major urban areas.
For instance, Tokyo, the capital of Japan and the most densely
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populated prefecture, has the smallest average housing unit
size among all Japanese prefectures, with 65.18 square meters.
Similarly, the average sizes of a housing unit in Osaka (the second
most densely populated prefecture in Japan) and Kanagawa
(the third most densely populated prefecture in Japan) are
minimal, with 76.20 square meters and 77.80 square meters,
respectively. In addition, the percentages of owner-occupied
houses in Tokyo (45.0%), Osaka (54.7%), and Kanagawa (59.1%)
are lower than the Japanese national average (61.2%) (44).
This shows that many people live in rented housing such as

condominiums and flats. The relatively small living spaces in
dense urban areas and the typical absence of private yards could
limit people from keeping dogs in their homes. Small living
spaces could also limit the breeds of dogs that can be owned,
with preferences for smaller breeds that typically have lower
exercise requirements. Outdoor design features of buildings may
also affect dog walking. For example, hooks for leashing the
dog outdoors when the owner enters a building are helpful
for dog owners who wish to walk their dogs while traveling
to destinations (e.g., supermarkets, cafes). Such outdoor design

FIGURE 1 | Overcrowding in public open spaces in Japanese urban areas (Source: the authors).
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FIGURE 2 | Lack of parks allowing dogs off-leash in Japanese urban areas (Source: the authors).
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features may be even more essential in dense urban areas where
small housing units are prevalent. Like many other cities, these
dog-friendly outdoor design features of buildings are mostly
missing in Japan’s urban areas.

There are also several rules and norms related to buildings
that impact dog ownership and dog walking. Finding affordable
and comfortable housing that permits dogs is a challenge in these
areas’ competitive housing rental market. Since many owners
prefer not to rent their properties to dog-owners (to prevent
possible damage to their property or disturbing neighbors), the
rental price of such accommodation is higher in most cases.
Such apartments may not also be located within convenient
distances from popular destinations. Therefore, dog-permitted
housing costs more and may force families with dogs, especially
lower-income households, to live in areas where fulfilling daily
activities is challenging. Even owning an apartment unit does
not guarantee that a family can bring a dog to live there. Many
urban apartments in Japan have “no-pet” rules for owners and
renters. For instance, according to a major real estate company
website in Japan, only 18.9 per cent (39,456 out of 209,290)
of rental houses (flats, condominiums and houses) in the 23

wards of Tokyo allow pets (45). Additionally, although there
have been some recent changes, most governmental offices,
shops, and cafes still have strict rules for permitting dogs
in urban areas in Japan. For example, most government city
offices do ask dog owners to put their dogs in portable pet
cages before entering the buildings, except for guided dogs.
They also need to leave the premises if their dogs cause a
disturbance to other visitors, such as barking or whimpering.
Affordable facilities such as pet hotels and pet care centers in
these dense areas may encourage individuals (especially singles)
to own dogs.

Public Open Spaces

Public open spaces, such as streets, parks, and playgrounds, are
vital neighborhood settings for being physically active. Several
studies have shown the positive effects of public open spaces
on dog walking (24, 25). A study conducted in Australia found
that access to a dog-supportive park was associated with regular
dog walking (24). Another study in Canada found that dog
walking was positively associated with better access to a park
with dog off-leash areas (25). In dense urban areas, where most
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FIGURE 3 | The design challenges of dog ownership and dog walking in dense urban areas: the case of Japan.
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housing units have no yard (or have a small yard), public open
spaces may play an even more critical role in acquiring and
walking a dog. However, several issues exist with public open
spaces in this context that can negatively affect dog ownership
and dog walking. Overcrowding of public open spaces is typical
for Japan’s urban areas and several other high-density Asian
cities (Figure 1). In line with its definition in housing research
(46), overcrowding in public open spaces can be defined as
having too many people in a place to permit comfortable and
appropriate physical and social interactions. The average density
of people in Japanese urban areas is higher than that in the
USA, Canadian, and Australian cities. For example, according
to the national census in 2020, the population densities of
Tokyo, Osaka, and Kanagawa are 6,402.6, 4,638.4, and 3,823.2
persons per square kilometer, respectively (47). In contrast, the
population density of the densest capital in Australia, Melbourne,
is 450 people per square kilometer (48). The overcrowding of
public open spaces may discourage dog owners from walking
their dogs frequently. There is potential for more conflicts
between dog walkers and non-dog walkers in public open spaces
(e.g., on crowded sidewalks and squares) in dense urban areas.
This situation is echoed by the popularity of small breeds
of dogs in Japan in the last decade. Some dog owners find
such breeds attractive because they seem suitable for living
in a small apartment in a neighborhood with limited public
open spaces.

There is a noticeable lack of public green spaces in Japan’s
dense urban areas. Japan’s top three highly populated prefectures,
Tokyo, Osaka, and Kanagawa, had an average of only 7.4,
6.2, and 7.3 square meters of park space per person in 2019,
respectively (49). In particular, the central city of each prefecture
has even a smaller park space per person: 2.9 square meters
in the 23 wards of Tokyo, 3.5 square meters in Osaka city,
and 5.0 square meters in Yokohama city. In comparison with
other large cities globally, these are not remarkable figures.
For instance, Melbourne and Toronto have 116 and 28 square
meters of green space per person, respectively (50, 51). In Japan,
residential lands comprise only four per cent of national land
because approximately three-quarters of Japan’s national land is
mountains (52). Thus, the lack of space limits the allocation and
construction of new parks and green spaces within urban areas.
Notably, Japan’s urban parks and playgrounds are mostly well
managed by local municipalities and organizations. However,
these organizations usually set a long list of “to do” and “not
to do” items for park and playground users. Not only can dogs
not be off-leash in most of these parks, but the “no-pet” rule
exists in some cases (Figure 2). While dense urban areas have
some public dog-designated areas, their number and distribution
cannot satisfy the needs of dog owners. Some dog-designated
playgrounds have been built recently by private companies.
However, their cost may discourage owners who want to use such
facilities regularly.

Dog amenities, such as garbage disposal devices for dog waste,
dog waste bags, and drinking water for dogs, support dog walking
(41). These dog amenities are mainly absent in Japan’s urban
areas, as in most Asian cities. Additionally, most sidewalks in
these areas are not physically separated from the vehicle flow.

The lack of separated sidewalks reduces safety perceptions which
eventually discourage dog walking (22). Nevertheless, having
sidewalks to walk on is better than having no sidewalks for dog
owners, even if such sidewalks are not physically separated from
vehicle traffic or are crowded.

Mobility-Related Features

There are some unique mobility-related features in Japan’s dense
urban areas that may be barriers to owning and walking dogs. The
limited residential land and the organic (unplanned) nature of
most Japanese cities have led to narrow sidewalks and streets. The
lack of separated sidewalks and overcrowding can cause people to
feel unsafe and uncomfortable, which discourages walking. This
situation is even more problematic if dog owners want to walk
their dogs on these busy sidewalks.

The high cost of car parking spaces is also a common
experience in Japan’s dense urban areas. This limits dog owners
from visiting dog designated areas even if they own a car
(and if there are such dog designated areas). There are also
several rules in using public transport (buses and trains) for
dog owners that limit them. Only small dog breeds, held in a
travel crate, are permitted to ride trains and buses in most of
Japan’s urban areas. For instance, according to the East Japan
Railway Company, a major railway company in Japan, small dogs
may be carried on board for a fee as long as they are kept in a
travel crate no more than 70 cm long and with a total length,
width and height of no more than ~90 cm (53). Keio Dentetsu
Bus, one of Tokyo’s larger bus companies, also requires that
pets be held in a basket or case with their door (lid) closed and
that they not bother other passengers to be allowed to board
buses (54).

As we discussed above, there are several design challenges in
Japan’s dense urban areas in relation to dog ownership and dog
walking. We have categorized these challenges into three physical
built environment domains: buildings, public open spaces, and
mobility-related features (Figure 3). To summarize, the design
issues need to be explored in these three categories to provide
evidence for promoting dog ownership and dog walking in dense
urban areas. The effects of the small housing area and lack
of dog-permitted spaces on dog ownership and dog walking
need to be investigated in the buildings category. In the public
open spaces category, overcrowding and lack of green spaces are
common issues in dense urban areas. Barriers to using public
transport and narrow sidewalks are mobility-related features
in relation to owning and walking dogs. Nevertheless, there is
a dearth of empirical studies on these topics in dense urban
areas. Without such evidence, any design recommendations to
improve the built environment for supporting dog ownership
and dog walking remain somewhat speculative. Further studies
conducted in dense urban areas are necessary to shed light on
this topic.

CONCLUSIONS

Dog ownership and dog walking have been found to promote
physical and mental health in several ways. The design of
the surrounding built environment can facilitate or hinder
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the expected health benefits of owning a dog. This article
provides a critical perspective on the design challenges of
dog ownership and dog walking in dense urban areas using
Japan as a case study. Context-specific evidence on built
environment-dog relations is needed to develop effective
design solutions.

DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included
in the article/supplementary material, further inquiries can be
directed to the corresponding author.

REFERENCES

1. World Health Organization. Noncommunicable Diseases. World Health
Organization. Available online at: https://www.who.int/news-room/fact-
sheets/detail/noncommunicable-diseases (accessed January 31, 2022).

2. Naik R, Kaneda T. Addressing Noncommunicable Disease Risk Factors Among
Young People: Asia’s Window of Opportunity to Curb a Growing Epidemic.
Washington, DC: Population Reference Bureau (2016).

3. Worldometer. Asia Population (LIVE). Dover, Delaware. Available online
at: https://www.worldometers.info/world- population/asia- population/
(accessed March 9, 2022).

4. World Health Organization. Noncommunicable Diseases in the Western Pacific
Region: A Profile. World Health Organization (2012). P. 69.

5. Kramer CK, Mehmood S, Suen RS. Dog ownership and survival: a
systematic review and meta-analysis. Circ Cardiovasc Qual Outcomes. (2019)
12:005554. doi: 10.1161/CIRCOUTCOMES.119.005554

6. Yeh TL, Lei WT, Liu SJ, Chien KL. A modest protective association between
pet ownership and cardiovascular diseases: a systematic review and meta-
analysis. PLoS ONE. (2019) 14:¢0216231. doi: 10.1371/journal.pone.0216231

7. El-Qushayri AE, Kamel AMA, Faraj HA, Vuong NL, Diab OM, Istanbuly
S, et al. Association between pet ownership and cardiovascular risks and
mortality: a systematic review and meta-analysis. ] Cardiovasc Med. (2020)
21:359-67. doi: 10.2459/JCM.0000000000000920

8. Christian H, Bauman A, Epping JN, Levine GN, McCormack G, Rhodes RE,
et al. Encouraging dog walking for health promotion and disease prevention.
Am ] Lifestyle Med. (2018) 12:233-43. doi: 10.1177/1559827616643686

9. Toohey AM, Rock M]J. Unleashing their potential: a critical realist scoping
review of the influence of dogs on physical activity for dog-owners and non-
owners. Int | Behav Nutr Phys Act. (2011) 8:1-9. doi: 10.1186/1479-5868-8-46

10. Motooka M, Kennedy NL, Koike H, Yokoyama T. Effect of dog-walking on
autonomic nervous activity in senior citizens. Med ] Aust. (2006) 184:60—
3. doi: 10.5694/j.1326-5377.2006.tb00116.x

11. Westgarth C, Christley RM, Jewell C, German AJ], Boddy LM, Christian
HE. Dog owners are more likely to meet physical activity guidelines than
people without a dog: an investigation of the association between dog
ownership and physical activity levels in a UK community. Sci Rep. (2019)
9:1-10. doi: 10.1038/s41598-019-41254-6

12. Koohsari MJ, Shibata A, Ishii K, Kurosawa S, Yasunaga A, Hanibuchi T,
et al. Dog ownership and adults’ objectively-assessed sedentary behaviour and
physical activity. Sci Rep. (2020) 10:1-7. doi: 10.1038/s41598-020-74365-6

13. Oka K, Shibata A. Dog ownership and health-related physical activity among
Japanese adults. ] Phys Act Health. (2009) 6:412-8. doi: 10.1123/jpah.6.4.412

14. Wright JD, Kritz-Silverstein D, Morton DJ, Wingard DL, Barrett-Connor E.
Pet ownership and blood pressure in old age. Epidemiology. (2007) 18:613-
8. doi: 10.1097/EDE.0b013e3181271398

15. Liu S, Powell L, Chia D, Russ TC, McGreevy PD, Bauman AE,
et al. Is dog ownership associated with mental health? a population
study of 68,362 adults living in England. Anthrozoos. (2019) 32:729-
39. doi: 10.1080/08927936.2019.1673033

AUTHOR CONTRIBUTIONS

All authors listed have made a substantial, direct, and intellectual
contribution to the work and approved it for publication.

FUNDING

TN was supported by the JSPS KAKENHI (#20H00040). GRM
is supported by a Canadian Institutes of Health Research
Foundations Scheme Grant (FDN-154331). KO is supported by
a Grant-in-Aid for Scientific Research (No. 20H04113) from the
Japan Society for the Promotion of Science.

16. Koohsari MJ, Yasunaga A, Shibata A, Ishii K, Miyawaki R, Araki K, et al. Dog
ownership, dog walking, and social capital. Humanit Soc Sci Commun. (2021)
8:1-6. doi: 10.1057/s41599-021-00804-y

17. McCormack GR, Graham TM, Christian H, Toohey AM, Rock MJ. Supportive
neighbourhood built characteristics and dog-walking in Canadian adults. Can
J Public Health. (2016) 107:245-50. doi: 10.17269/CJPH.107.5360

18. Coleman K]J, Rosenberg DE, Conway TL, Sallis JE Saelens BE, Frank LD,
et al. Physical activity, weight status, and neighborhood characteristics of dog
walkers. Prev Med. (2008) 47:309-12. doi: 10.1016/j.ypmed.2008.05.007

19. Shibata A, Oka K, Inoue S, Christian H, Kitabatake Y, Shimomitsu T. Physical
activity of Japanese older adults who own and walk dogs. Am ] Prev Med.
(2012) 43:429-33. doi: 10.1016/j.amepre.2012.06.019

20. Sallis JE Owen N, Fisher E. Health Behavior and Health Education: Theory,
Research, and Practice. In: Glanz K, Rimer B, Viswanath K, editors. Ecological
Models of Health Behavior. 4th ed. Jossey-Bass (2008). p. 465-85.

21. Cutt HE, Giles-Corti B, Knuiman MW, Pikora TJ. Physical activity behavior
of dog owners: development and reliability of the Dogs and Physical Activity
(DAPA) tool. J Phys Act Health. (2008) 5:573-89. doi: 10.1123/jpah.5.s1.s73

22. Christian HE, McCormack GR, Evenson KR, Maitland C. Dog walking.
In: Mulley C, Klaus G, Ding D, editors. Walking: Connecting Sustainable
Transport with Health. Bingley: Emerald Publishing Limited (2017). p. 113-35.

23. Roof K, Oleru N. Public health: seattle and King County’s push for the built
environment. ] Environ Health. (2008) 71:24-7.

24. Christian H, Giles-Corti B, Knuiman M. “I'm Just a-Walking the Dog”
correlates of regular dog walking. Fam Commun Health. (2010) 33:44-
52. doi: 10.1097/FCH.0b013e3181c4e208

25. McCormack GR, Rock M, Sandalack B, Uribe FA. Access to off-leash parks,
street pattern and dog walking among adults. Public Health. (2011) 125:540-
6. doi: 10.1016/j.puhe.2011.04.008

26. Richards EA, McDonough MH, Edwards NE, Lyle RM, Troped PJ.
Psychosocial and environmental factors associated with dog-walking. Int J
Health Promot Educ. (2013) 51:198-211. doi: 10.1080/14635240.2013.802546

27. Cutt H, Giles-Corti B, Knuiman M. Encouraging physical activity through
dog walking: why don’t some owners walk with their dog? Prev Med. (2008)
46:120-6. doi: 10.1016/j.ypmed.2007.08.015

28. Westgarth C, Knuiman M, Christian H. Understanding how dogs encourage
and motivate walking: cross-sectional findings from reside. BMC Public
Health. (2016) 16:1-12. doi: 10.1186/s12889-016-3660-2

29. Westgarth C, Christley RM, Marvin G, Perkins E. Functional and recreational
dog walking practices in the UK. Health Promot Int. (2021) 36:109-
19. doi: 10.1093/heapro/daaa051

30. Koohsari MJ, Nakaya T, McCormack GR, Shibata A, Ishii K,
Yasunaga A, et al. Dog-walking in dense compact
role of neighbourhood built environment. Health Place.
61:102242. doi: 10.1016/j.healthplace.2019.102242

31. Oka K, Shibata A. Prevalence and correlates of dog walking among Japanese
dog owners. ] Phys Act Health. (2012) 9:786-93. doi: 10.1123/jpah.9.6.786

32. Ritchie H, Roser M. Urbanization: Our World in Data. Available online at:
https://ourworldindata.org/urbanization (accessed March 16, 2022).

areas: the
(2020)

Frontiers in Public Health | www.frontiersin.org

April 2022 | Volume 10 | Article 904122


https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases
https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases
https://www.worldometers.info/world-population/asia-population/
https://doi.org/10.1161/CIRCOUTCOMES.119.005554
https://doi.org/10.1371/journal.pone.0216231
https://doi.org/10.2459/JCM.0000000000000920
https://doi.org/10.1177/1559827616643686
https://doi.org/10.1186/1479-5868-8-46
https://doi.org/10.5694/j.1326-5377.2006.tb00116.x
https://doi.org/10.1038/s41598-019-41254-6
https://doi.org/10.1038/s41598-020-74365-6
https://doi.org/10.1123/jpah.6.4.412
https://doi.org/10.1097/EDE.0b013e3181271398
https://doi.org/10.1080/08927936.2019.1673033
https://doi.org/10.1057/s41599-021-00804-y
https://doi.org/10.17269/CJPH.107.5360
https://doi.org/10.1016/j.ypmed.2008.05.007
https://doi.org/10.1016/j.amepre.2012.06.019
https://doi.org/10.1123/jpah.5.s1.s73
https://doi.org/10.1097/FCH.0b013e3181c4e208
https://doi.org/10.1016/j.puhe.2011.04.008
https://doi.org/10.1080/14635240.2013.802546
https://doi.org/10.1016/j.ypmed.2007.08.015
https://doi.org/10.1186/s12889-016-3660-2
https://doi.org/10.1093/heapro/daaa051
https://doi.org/10.1016/j.healthplace.2019.102242
https://doi.org/10.1123/jpah.9.6.786
https://ourworldindata.org/urbanization
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

Koohsari et al.

Dog Walking in Dense Urban Areas

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

United Nations. World Urbanization Prospects 2018. United Nations,
Department of Economic and Social Affairs, Population Division; 2018. United
Nations, Department of Economic and Social Affairs, Population Division.
Available online at: https://population.un.org/wup/ (accessed April 15, 2022).
Ministry of Health Labour and Welfare Japan. Number of Registered Dogs
and Vaccination Injections. Ministry of Health Labour and Welfare Japan
(In Japanese). Available online at: https://www.mhlw.go.jp/bunya/kenkou/
kekkaku-kansenshou10/01.html (accessed March 18, 2022).

Ministry of Health Labour and Welfare Japan. Annual report on Health
Labour and Welfare. Ministry of Health Labour and Welfare Japan
(In Japanese). Available online at: https://www.mhlw.go.jp/stf/wp/hakusyo/
kousei/19/backdata/index.html (accessed April 15, 2022).

Cabinet Office in Japan. Overview of Public Opinion Poll on Animal Welfare.
(2010). Cabinet Office in Japan (In Japanese). Available online at: https://www.
env.go.jp/council/14animal/y143-06/ref01.pdf (accessed April 15, 2022).
Japan Pet Food Association. The National Dog and Cat Ownership Survey in
2020. Japan Pet Food Association (In Japanese). Available online at: https://
petfood.or.jp/data/chart2021/index.html (accessed March 2, 2022).

Arashima Y, Kumasaka K, Kawano K, Asano R, Hokari S, Murasugi E, et al.
Studies on the giardiasis as the zoonosis. III Prevalence of Giardia among
the dogs and the owners in Japan. Kansenshogaku zasshi. (1992) 66:1062—-
6. doi: 10.11150/kansenshogakuzasshi1970.66.1062

Takano Y, Minakami K, Kodama S, Matsuo T. Satozono 1. Cross infection of
Strongyloides between humans and dogs in the Amami Islands, Japan. Trop
Med Health. (2009) 37:149-52. doi: 10.2149/tmh.2009-16

Nonaka N, Kamiya M, Kobayashi F, Ganzorig S, Ando S, Yagi K,
et al. Echinococcus multilocularis infection in pet dogs in Japan.
Vector Borne Zoonotic Dis. (2009) 9:201-6. doi: 10.1089/vbz.2008.
0097

Rock MJ, Adams CL, Degeling C, Massolo A, McCormack GR. Policies on
pets for healthy cities: a conceptual framework. Health Promot Int. (2015)
30:976-86. doi: 10.1093/heapro/dau017

Reynolds L, Robinson N. Full House?: How Overcrowded Housing Affects
Families. Shelter (2005).

Solari CD, Mare RD. Housing crowding effects on children’s
wellbeing. Soc Sci Res. (2012) 41:464-76. doi: 10.1016/j.ssresearch.2011.
09.012

Statistics Bureau of Japan. Housing and Land Survey. Statistics Bureau of
Japan (2019). Available online at: https://www.stat.go.jp/english/data/jyutaku/
index.html (accessed April 15, 2022).

Lifull Home’s. Finding a Place to Live. Lifull Homes (In Japanese).
Available online at: https://www.homes.co.jp/ (accessed March 16,
2022).

The UK Health Foundation. Trends in Household Overcrowding by Tenure.
The UK Health Foundation. Available online at: https://www.health.org.uk/ev
idence-hub/housing/housing-stability-and-security/trends-in-household-ove
rcrowding-by-tenure (accessed March 5, 2022).

47. Statistics Bureau of Japan. The 2020 Census. Statistics Bureau of Japan
(In Japanese). Available online at: https://www.stat.go.jp/english/info/news/
20201030.html (accessed March 23, 2022).

48. Australia Bureau of Statistics. Regional Population Growth, Australia, 2014-15.
Catalogue No 3218.0 (2016). Available online at: http://www.abs.gov.au/auss
tats/abs@.nsf/Previousproducts/3218.0Main%20Features252014-15 (accessed
April 15,2022).

49. Ministry of Land Infrastructure Transport and Tourism Japan. Urban Park
Database. (2020). Ministry of Land Infrastructure Transport and Tourism
(In Japanese). Available online at: https://www.mlit.go.jp/crd/park/joho/
database/t_kouen/index.html (accessed April 15, 2022).

50. The Commonwealth of Australia. Australia State of the Environment 2016.
The Commonwealth of Australia (2017). Available online at: https://soe.
environment.gov.au/file/46106 (accessed April 15, 2022).

51. Toronto City Council. 2018 Pressure on Toronto’s Green Spaces & Ecosystems.
Available online at: https://www.toronto.ca/city-government/council/2018-
council-issue- notes/pressure-on-torontos-green- spaces-and- ecosystems/
(accessed March 5, 2022).

52. Ministry of Land Infrastructure Transport and Tourism Japan. Land and
Climate of Japan Ministry of Land Infrastructure Transport and Tourism Japan.
Available online at: https://www.mlit.go.jp/river/basic_info/english/land.html
(accessed August 29, 2018).

53. The East Japan Railway Company. Accessibility. The East Japan Railway
Company. Available online at: https://www.jreast.co.jp/e/customer_support/
accessibility.html (accessed March 5, 2022).

54. Keio Dentetsu Bus Company. Riding the local buses. Keio Dentetsu Bus
(In Japanese). Available online at: https://www.keio-bus.com/faq/jousha.html
(accessed March 16, 2022).

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2022 Koohsari, Yasunaga, McCormack, Nakaya, Nagai and Oka. This
is an open-access article distributed under the terms of the Creative Commons
Attribution License (CC BY). The use, distribution or reproduction in other forums
is permitted, provided the original author(s) and the copyright owner(s) are credited
and that the original publication in this journal is cited, in accordance with accepted
academic practice. No use, distribution or reproduction is permitted which does not
comply with these terms.

Frontiers in Public Health | www.frontiersin.org

April 2022 | Volume 10 | Article 904122


https://population.un.org/wup/
https://www.mhlw.go.jp/bunya/kenkou/kekkaku-kansenshou10/01.html
https://www.mhlw.go.jp/bunya/kenkou/kekkaku-kansenshou10/01.html
https://www.mhlw.go.jp/stf/wp/hakusyo/kousei/19/backdata/index.html
https://www.mhlw.go.jp/stf/wp/hakusyo/kousei/19/backdata/index.html
https://www.env.go.jp/council/14animal/y143-06/ref01.pdf
https://www.env.go.jp/council/14animal/y143-06/ref01.pdf
https://petfood.or.jp/data/chart2021/index.html
https://petfood.or.jp/data/chart2021/index.html
https://doi.org/10.11150/kansenshogakuzasshi1970.66.1062
https://doi.org/10.2149/tmh.2009-16
https://doi.org/10.1089/vbz.2008.0097
https://doi.org/10.1093/heapro/dau017
https://doi.org/10.1016/j.ssresearch.2011.09.012
https://www.stat.go.jp/english/data/jyutaku/index.html
https://www.stat.go.jp/english/data/jyutaku/index.html
https://www.homes.co.jp/
https://www.health.org.uk/evidence-hub/housing/housing-stability-and-security/trends-in-household-overcrowding-by-tenure
https://www.stat.go.jp/english/info/news/20201030.html
https://www.stat.go.jp/english/info/news/20201030.html
http://www.abs.gov.au/ausstats/abs@.nsf/Previousproducts/3218.0Main%20Features252014-15
https://www.mlit.go.jp/crd/park/joho/database/t_kouen/index.html
https://www.mlit.go.jp/crd/park/joho/database/t_kouen/index.html
https://soe.environment.gov.au/file/46106
https://soe.environment.gov.au/file/46106
https://www.toronto.ca/city-government/council/2018-council-issue-notes/pressure-on-torontos-green-spaces-and-ecosystems/
https://www.toronto.ca/city-government/council/2018-council-issue-notes/pressure-on-torontos-green-spaces-and-ecosystems/
https://www.mlit.go.jp/river/basic_info/english/land.html
https://www.jreast.co.jp/e/customer_support/accessibility.html
https://www.jreast.co.jp/e/customer_support/accessibility.html
https://www.keio-bus.com/faq/jousha.html
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

	The Design Challenges for Dog Ownership and Dog Walking in Dense Urban Areas: The Case of Japan
	Introduction
	Dog Ownership and Dog Walking in Japanese Cities
	The Design Challenges for Dog Ownership and Dog Walking in Japan's Urban Areas
	Buildings
	Public Open Spaces
	Mobility-Related Features

	Conclusions
	Data Availability Statement
	Author Contributions
	Funding
	References


